Distribution along the axon and into various subcellular fractions of molecules labeled with (3H)leucine and rapidly transported in the garfish olfactory nerve.
The distribution of molecules labeled with [3H]leucine by fast axoplasmic transport in vivo has been studied in the garfish olfactory nerve after incorporation of the amino acid by the olfactory mucosa. Owing to the size of the nerve, it has been possible to follow the fate of the labeled molecules in 10 different subcellular fractions of 6 consecutive nerve segments. Each segment represents a different part of the profile developed by the transported radioactive molecules. In order to determine the influence of the perikaryon (rate of protein synthesis and rate of protein release into the axon) transport was studied under 3 different conditions: (1) intact nerves (simply labeled with [3H]leucine); (2) nerves cut from the cell bodies 6 h after application of [3H]leucine; and (3) nerves pulse-chase labeled for 1 h. Several conclusions can be drawn. (1) The bulk of the rapidly transported molecules are membranous axonal proteins, as determined by enzyme markers. Most are found in subcellular fractions representing 17% of the total axonal protein. They are synthesized very rapidly in the cell bodies (less than 1 h after isotope deposition) and exhibit the highest specific activities measured. These high specific activities were found in the same axonal membrane fractions in both plateau and crest, suggesting that the membrane precursors are transported as particles rather than as subunits. (2) The majority of these proteins are released into the axon immediately after synthesis; however, at least 30% of the labeled axonal membranous proteins are not released with the fast wave itself but progressively over a long period of time. (3) The majority of the moving material, particularly in membranous fractions, is left behind the fast wave and is deposited in the axon. When the front base of the fast wve has covered 70% of the total nerve length, only 19% of the labeled material of the main axonal membranous fraction appears still to be moving. (4) Proteins with high specific activities are found near the cell bodies and may be the result of early axonal transport of amino acids, diffusing later into the surrounding cells and being incorporated into proteins. Some free amino acids are also transported along the axon.